Controlled transport of timolol maleate through artificial membranes under passive and iontophoretic conditions.
The passive and iontophoretic permeability of timolol maleate (TM) through porous and dense artificial membranes was investigated in order to select the most optimal membrane for a transdermal drug delivery system. For the meso-porous membranes (pore diameter 2-50 nm), the TM permeability for passive diffusion and iontophoresis was practically the same. For the micro-porous membranes (pore diameter<2 nm), a significant transport contribution of iontophoresis was observed, which was more pronounced when higher current densities were applied. The electrical resistance of all the porous membranes was lower than the electrical resistance of human skin. For dense membranes, passive and iontophoretic TM permeability was significantly lower than for porous membranes and in most cases their electrical resistance was comparable or even higher than the resistance of human skin. For most of the membranes studied the average adsorption of TM at 37 degrees C was low (0.02-0.33 mg/cm(2)) and independent of the TM concentration. For the meso-porous mixed cellulose acetate-cellulose nitrate membrane the TM adsorption was significantly higher and increased with the TM concentration. Based on our results, the optimum membrane for an iontophoretic transdermal TM delivery system is the LFC 1 micro-porous membrane because it mainly controls the TM delivery (TM iontophoretic permeability: 0.86 x 10(-6) cm/s), has very low electrical resistance (0.9-1.5 komega cm(2)) and the TM adsorption to it is low (0.15 mg/cm(2)). The therapeutic plasma TM concentration is achievable by application of this membrane in realistic sizes (5-64 cm(2)) and by application of current densities between 0.13 and 0.5 mA/cm(2).